CyclinB1 expression is elevated and mitosis is delayed in HeLa cells expressing autonomous CaMKII.
Calcium is a second messenger that is implicated in the regulation of cell cycle transitions. Calmodulin is a ubiquitous protein that translates intracellular calcium signals and activates several enzymes including calcium/calmodulin-dependent protein kinase II (CaMKII). Pharmacological inhibitors and constitutively active mutants have implicated CaMKII in cell cycle mediation. Specifically, constitutively active CaMKII impedes mitosis. In order to elucidate the molecular mechanisms underlying this phenomenon, the effect of constitutively active CaMKII gene expression on cdc2/cyclin B1 was investigated. As seen in previous studies with S. pombe, constitutively active CaMKII-hindered mitosis. However, this report shows that CaMKII does not cause permanent cell cycle arrest but delays progression into mitosis. Constitutive CaMKII expression also leads to elevations in cyclin B1 expression and cdc2 tyrosine-15 phosphorylation, analogous to observations in cells treated with hydroxyurea. Taken together, these data suggest that constitutive CaMKII may delay mitosis by activating a cell cycle checkpoint.